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Students* Department
Edited by Seymour Walton
(Assisted by H. A. Finney)

Utility of Percentages
In the C. P. A. examination given in Ohio in October, 1919, there was
included a problem of a very peculiar nature. As will be seen, a complete
statement of a year’s business, including the balance-sheet, is required, and
the only actual figures given are those for the net profits of the year and
the depreciation on plant and machinery. It is necessary, in order to find
all the other items of cost and expense, of assets and liabilities, to apply
to these figures certain percentages that are given and to these results to apply
other percentages, and thus step by step to build up the completed statements.
Of course, in actual practice such a problem would never confront the
accountant. The books themselves would show the actual amount of the
sales and of the various expenses, etc., in dollars and cents, and not in per
centages of other items. Therefore the problem may be said to have no
practical value. As an extreme example of the kind of deductions that an
accountant is sometimes obliged to make, it has a value as training in what
is called synthetic or building-up reasoning in distinction from analysis,
which is the separation of a completed whole into its constituent parts.
Unless an accountant is thus able to follow such a line of reasoning, he
is liable to overlook important information which can best be exhibited by
percentages in reporting to a client on the facts disclosed by his audit.
Problem from the Ohio C. P. A. Examination, October, 1919
The American Manufacturing Company commenced business on January
1, 1918, with a paid-up cash capital equal to the sales for the year 1918.
The net profits for the year 1918 were $26,100.00.
Of the total charges to manufacturing during the year, 40 per cent was
for materials, 30 per cent for productive labor, and 30 per cent for manu
facturing expenses (including 5 per cent depreciation on plant and machinery,
amounting to $3,000.00).
The value of the material used was 80 per cent of the amount purchased,
and 90 per cent of the amount purchased was paid during the year.
The inventory value of finished goods on hand at December 31, 1918,
was 10 per cent of the cost of finished units delivered to the warehouse, and
the work in process at that date was equal to 50 per cent of the cost of units
delivered to the warehouse.
The selling and administrative expenses were equal to 20 per cent of the
sales—also to 40 per cent of the cost of goods sold. Ninety per cent of these
expenses were paid during the year 1918. Plant and machinery purchased
during the year were paid for in cash.
All labor and manufacturing expenses (exclusive of depreciation) were
paid in full up to and including December 31, 1918.
Of the total sales for the year, 80 per cent was collected and 1 per cent
charged off as worthless.
From the data given you are required to prepare a balance-sheet and a
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profit and loss statement, showing cost of goods delivered to the warehouse,
cost of goods sold and net profit for the year.
Solution
Let sales = ............................................................................................... 100%
Then (since selling and administrative expense is 20% of sales, or
40% of cost of goods sold) the cost of goods sold is half of the
sales ..............................................................................................
50%

And the gross profit is...............................................................................
(That is, if a is 20% of x and is also 40% of y, then y must be
half of x.)
The selling and administrative expenses..............................
And bad debts .........................................................................
Hence the profit is..................................................................
Then 29% = $26,100.00.
And 100% = $90,000.00, the sales for the year
and the cash capital at the beginning of
the year.
Cost of goods sold= 50%of $90,000.00... =
$45,000.00
Gross profit................... ............. .................. =
45,000.00
Selling and administrative expenses .............=
18,000.00
Bad debts .........................................................=
900.00

20%
1%

50%

21%

29%

Since the inventory of finished goods at December 31, 1918, was 10 per
cent of the cost of the finished units delivered to the warehouse, the cost
of goods sold was 90 per cent of the finished goods manufactured during
the year.
Then $45,000.00 ÷ 90 per cent = $50,000.00 the cost of finished goods
manufactured.
And $50,000.00 — $45,000.00 = $5,000.00 the inventory of finished goods
at December 31, 1918.
Since the work in process at December 31, 1918, was 50 per cent of the
cost of finished goods delivered to the warehouse,
50% of $50,000.00 = $25,000.00 work in process inventory.
50,000.00 goods finished during 1918.
25,000.00 work in process at Dec. 31, 1918.

40% of
30% of
30% of

$75,000.00 total manufacturing cost of 1918.
$75,000.00= 30,000.00 cost of material used.
75,000.00= 22,500.00 “ “ productive labor.
75,000.00= 22,500.00 “ “ manufacturing expense.

Of this manufacturing expense, $3,000.00 was depreciation on plant and
machinery; hence the manufacturing expense paid in cash was $19,500.00.
Since the rate of depreciation was 5 per cent, the cost of plant and ma
chinery was $60,000.00, all of which was paid for in cash.
Since 80 per cent of the material purchased was used in manufacturing,

464

Students' Department
$30,000.00 ÷ 80 per cent = $37,500.00, the cost of the material purchased; and
$7,500.00 is the inventory of raw material at December 31, 1918. Also 90
per cent of $37,500.00, or $33,750.00, is the amount of cash paid for pur
chases, and $37,500.00 — $33,750.oo = $3,75o.oo, the accounts payable at
December 31, 1918, for purchases.
The selling and administrative expenses were $18,000.00. Of this amount,
90 per cent, or $16,200.00, was paid in cash. The remainder, $1,800.00, is an
addition to the accounts payable.
Eighty per cent of the sales of $90,000.00 were collected. One per cent
was written off. Hence,
Sales.....................................................................
Less cash collections .........................................
Bad debts......................................................

$90,000.00
$72,000.00
900.00

Balance of accounts receivable........................

72,900.00

$17,100.00

The cash summary is:
Cash capital paid in.................................... $90,000.00
Collections on accounts receivable...................
72,000.00

Deduct
Plant and machinery..........................................
Materials.............................................................
Productive labor.................................................
Manufacturing expense ....................................
Selling and administrative expense..................

162,000.00

$60,000.00
33,750.00
22,500.00
19,500.00
16,200.00

Total disbursements ....................................

$151,950.00

Balance ................................................................

$10,050.00

American Manufacturing Company
Trial Balance
December 31, 1918
Capital stock .......................................................
Plant and machinery.........................................
Reserve for depreciation,plant andmachinery.
Sales.....................................................................
Purchases ............................................................
Productive labor................................................
Manufacturing expense.....................................
Depreciation, plant and machinery...................
Selling and administrative expense.................
Bad debts ............................................................
Accounts receivable...........................................
Accounts payable ($3,750+ $1,800)................
Cash .....................................................................

$90,000.00
$60,000.00
3,000.00
90,000.00
37,500.00
22,500.00
19,500.00
3,000.00
18,000.00
900.00
17,100.00

5,550.00
10,050.00
$188,550.00
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Inventories: Raw material, $7,500.00; goods in process, $25,000.00;
Finished goods, $5,000.00.

American Manufacturing Company
Profit and Loss Statement
Year Ended December 31, 1918
Sales.....................................................................
Deduct:
Cost of goods sold
Material:
Purchases ....................................... $37,500.00
7,500.00 $30,000.00
Less inventory, Dec. 31, 1918........
Productive labor............................
Manufacturing expense.................
Depreciation—plant and machinery

22,500.00
19,500.00
3,000.00

Total manufacturing cost.
Deduct goods in process—Dec. 31,
1918 .................................

$75,000.00

$90,000.00

25,000.00

Cost of finished goods manu
factured ............................
Deduct inventory finished goods—
Dec. 31, 1918.....................

$50,000.00
5,000.00

45,000.00

$45,000.00

Gross profit on sales............................
Deduct:
Selling and administrative expense
Bad debts ........................................

$18,000.00
900.00

18,900.00

$26,100.00

Net profit .......................................

American Manufacturing Company

Balance-Sheet
December 31, 1918

Assets
Plant and machinery........$60,000.00
Less depreciation...............
3,000.00
Raw material.....................
Goods in process...............
Finished goods..................
Accounts receivable.........
Cash ..................................

57,000.00
7,500.00
25,000.00
5,000.00
17,100.00
10,050.00

$121,650.00
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Liabilities
Capital stock. $90,000.00
Surplus.......... 26,100.00
Accts payable 5,550.00

$121,650.00
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Interdependent Variables
Editor, Students’ Department:
Sir: Will you be kind enough to publish the solution to the following
question? Prepare a consolidated balance-sheet on the basis of the fol
lowing facts :
A
Assets.............................. $100,000.00 Liabilities......................... $50,000.00
Stock of B (par)..........
15,000.00 Capital stock.....................
75,000.00
“
C " ............
15,000.00 Surplus.............................
5,000.00

$130,000.00

Assets..............................
Stock of C (par)...........
Deficit ..............................

Assets..............................
Stock of B (par)............

$130,000.00

B
$50,000.00 Liabilities.........................
5,000.00 Capital stock...................
10,000.00

$40,000.00
25,000.00

$65,000.00

$65,000.00

C
$50,000.00 Liabilities.........................
5,000.00 Capital stock.....................
Surplus............................

$10,000.00
25,000.00
20,000.00

$55,000.00

$55,000.00

Your kindness will be greatly appreciated by
Yours very truly,
Student.

This is a good example of what may be called interdependent variables.
In order to make a consolidated balance-sheet, it is necessary to replace the
par values of the B and C stocks with their respective book values. Since
B owns 20 per cent of the capital stock of C, the value of that asset on B’s
books should be increased to equal 20 per cent of the net worth of C. But
increasing the value of an asset on B’s books will necessarily increase the
net worth of C, since C owns 20 per cent of the net worth of B. Thus any
change in valuation of the stock of B and C is reflected back and forth in
the net worth of each of the companies. In order to find what the eventual
result will be, it is necessary to adopt some method by which amounts will
be obtained that need no further re-adjustment.
It is frequently asserted that the time devoted to the study of algebra
in school is virtually wasted, except for the mental training acquired. How
ever true this may be as to others, it does not apply to accountants. The
practising accountant finds many occasions when the basic principles of
algebra are a valuable help to him in his work. It would be difficult to
answer the question we are now considering in any other way than by
algebra. Therefore, we will adopt that method, but first we will obtain
simpler figures by using net assets instead of assets and liabilities in our
working papers only.
This will eliminate from the balance-sheets of B and C any credit items
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except the net worth of each company, composed of the capital stock less
deficit or plus surplus as the case may be.
Since the entire answer depends on the true net worth of these two com
panies, these are the two unknown quantities to be determined. These un
known quantities we will represent by x and y, and fractions of x and y can
be used for other quantities. This will produce the following condensed
balance-sheets.
B
Net assets........................ $10,000.00 Capital stock.. $25,000.00
C stock............................
1/5 y
Less deficit,...
?
x
C

Net assets........................
B stock............................

$40,000.00
1/5 x

Capital stock..
Surplus .........

$25,000.00
?

y

Let x = net worth of B,
y = net worth of C.

Then from the revised balance-sheets we see that
x = $10,000.00 + 1/5 y (or $10,000.00 +

y

5
x
y = $40,000.00 + 1/5 x

or $40,000.00 +

5
To eliminate the fraction, multiply both sides by 5.
5x = $50,000.00 + y.

Replacing y with the value given above,
x
5x = $50,000.00 + $40,000.00 +
5
To eliminate the fraction, multiply both sides by 5.
25x = $250,000.00 + $200,000.00 + x,
24x = $450,000.00.
x = $18,750.00 the net worth of B.

Similarly, we now solve for y, starting with the equation previously given.
y = $40,000.00 + 1/5 ( $10,000.00 +
y

y

or $42,000.00 +

y = $40,000.00 + $2,000.00 +

25

25

25y = $1,050,000,00+ y,
24y = $1,050,000.00,
y = $43,750.00 net worth of C.

Having thus obtained the net worth of each company, the amount of each
stock owned by the other is at once obtained by dividing our two results
by 5, as 1/5 was the ratio in each case. The only remaining unknown quanti
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ties to be determined are the deficit and the surplus on the B and C balancesheets, respectively. These amounts are obtained in the ordinary way by
simple arithmetic—subtraction and addition.
We used the net assets in our computations, but in setting up the following
balance-sheets we make use of the original amounts for the assets and for
the liabilities:
B

Assets................................ $50,000.00
C stock (1/5 of $43,750) .
8,750.00

Liabilities ....
$40,000.00
Capital stock. $25,000.00
Deficit...........
6,250.00
18,750.00

$58,750.00

$58,750.00
C

Assets ............................... $50,000.00 Liabilities.........................
B stock (1/5 of $18,750).
3,750.00 Capital stock....................
Surplus ............................

$10,000.00
25,000.00
18,750.00

$53,750.00

$53,750.00

It is necessary also to revise the balance-sheet of A by substituting the
book values of the B and C stocks held by A in place of the par values given.
Changing these values will also change the surplus of A, thus:
Changing.................................................
to..............................................................

$15,000.00
11,250.00

is a loss of...............................................
Changing ................................................
to..............................................................
is a gain of...............................................

$3,750.00
15,000.00
26,250.00
11,250.00

A net gain of $7,500.00, making A’s surplus $12,500.00. A’s balance-sheet
will then be:
A

Assets.............................. $100,000.00 Liabilities.........................
B stock..............................
11,250.00 Capital stock.....................
C “ ..............................
26,250.00 Surplus.............................
$137,500.00

$50,000.00
75,000.00
12,500.00
$137,500.00

Outside parties hold 1/5 of the stocks of B and C.
The working papers leading to the consolidated balance-sheet are too
simple to need detailing. Of course, the figures for the deficit of B and
the surplus of C are eliminated, except as reflected in the minority holdings.
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Consolidated Balance-Sheet—A, B and C

Assets .............................. $200,000.00

Liabilities........................ $100,000.00
Capital stock....................
75,000.00
Minority stockholders, B.
3,750.00
C.
8,750.00
Surplus ............................
12,500.00

$200,000.00

$200,000.00

Amortizing Discount on Instalment Contracts
Editor, Students’ Department:
Sir: Could you outline briefly for me the proper method of setting up
the income from real estate mortgages, on the books of an investment com
pany, where the mortgage is bought at a discount—without any computation
on an actuarial basis for determining the effective rate of income—and the
interest is paid and principal amortized by regular monthly payments, part
of which apply to interest and part to principal, the charge for interest being
reckoned on the half-yearly basis and on the amount unamortized as of the
first of that period?
I understand the actuarial principal of amortizing bond premium or
accumulating bond discount on the proper income basis, but it seems that the
Accountancy of Investment does not treat a case of this kind.
Appreciating any favor accorded me in this matter, I remain
Yours truly,
Akron, Ohio.
F. B. K.
When a debt is payable in equal periodical instalments which are applied
first to the payment of accrued interest and the balance to the reduction of
the principal, the principal of the debt is the present value of the annuity of
periodical payments. If a mortgage note, payable in this manner, is bought
at a discount, the purchaser’s income consists of the interest on the gradually
diminishing balance of the debt and also the discount. This discount should
not be credited to income in equal instalments during the life of the loan
if a scientific statement of the income is desired. The income should be pro
portionate to the investment; since the investment is continually diminishing,
the interest will be larger during the early periods of the loan than during
the later periods, and the discount credited to income during the early periods
should also be larger than during the later periods.
Since the note is purchased at a discount, the effective rate earned by the
purchaser is greater than the nominal rate carried by the paper. Theoreti
cally, the correct method of amortizing the discount is to ascertain the effec
tive rate, multiply the principal at the beginning of each period by this rate
to determine the effective income, and deduct therefrom the interest to de
termine the discount. But practically this procedure is very difficult, be
cause there is no formula by which an exact computation of the effective
rate can be made. The best that can be done is to approximate the rate.
To illustrate the procedure, assume that a note of $1,000.00, bearing 5
per cent interest, is to be paid off in monthly instalments of $25.00. The
interest is to be computed each six months on the principal unpaid at the
beginning of the six months’ period. This interest is deducted from the six
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monthly payments totaling $150.00, and the balance is applied as a reduction
of the principal.
The first necessary step is to determine the length of time which will be
required to pay off the debt. Since the interest is computed semi-annually,
the six monthly payments of $25.00 each may be treated as semi-annual
payments of $150.00; and the problem is to determine how many six-months’
periods will be required to pay the debt. This unknown time, which may be
expressed by the symbol n, may be very closely approximated in two ways:
by logarithms or by interpolation of annuity tables. The computation by
logarithms is as follows:
$1,000.00 is the present value at 2½ per cent per period of an annuity of
$150 each six months for n periods.
Then 1,000 ÷ 150 = 6.667, the present value of an annuity of 1 each six
months for n periods.

Now the present value of an annuity of 1 is computed by dividing the
compound discount by the interest rate. The compound discount is computed
by finding the present value of 1 and deducting it from 1. The present value
of 1 is computed by finding the amount of 1 at compound interest and dividing
1 by the amount of 1. Where the rate is 2½ per cent per period and there
are n periods.

The amount of 1 is represented by 1.025n.
1
The present value of 1 is represented by-------1.025“
1
The compound discount is represented by 1----------1.025"
1
1 —1.025"
And the present value of an annuity by------ --------.025
1
1 —1.025"
Therefore------------- = 6.667
.025
The value of 1.025” is ascertained thus:
Multiply both terms of the equation by .025:
1
1--------------- = .166675
1. 025n
Subtract 1 from both sides
1
-------------- = .166675 — 1
1.025"
Change signs:
1
---------- = 1 — .166675
1.025"

471

The Journal of Accountancy
Collect terms:
1
---------- - = .833325
1.025”
1.025n
Multiply both sides of the equation by---------- •
.833325
1
1.025“
.833325

X—

x

1.025n

1 .025”
.833325
1
.833325
This does not affect the value of the equation, because when equals are
multiplied by equals the results are equal.
By cancellation:
1
1.025"
=
, and 1.20 = 1.025"
.833325--------- 1
Then log. 1.20 = log. 1.025 X log. n
And log. 1.20 ÷ log. 1.025 = log n
log. 1.20 = .079181
log. 1.025 = .010724

Then .079181 ÷ .010724 = 7.384, the number of six months’ periods.
The fraction .384 of six months is equivalent to 2.304 months. This
means that after the last full monthly payment of $25.00 has been paid a
balance of approximately .304 of $25, or $7.60, will remain. This is a very
close approximation of the facts, as shown by the following schedule of
payments and amortization:

$1,000.00

Principal..............................................................................

First six months:
Payments totaling................................................. $150.00
Interest 2½% on $1,000.00.........................................
25.00
Balance.........................................................................
Second six months:—
Payments totaling............................................... $150.00
Interest 2½% on $875.00...........................................
21.88
Balance.........................................................................

Third six months:
Payments totaling........................................................
Interest 2½% on $746.88.............................................

$150.00
18.67

Balance.........................................................................
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128.12
$746.88

Fourth six months:
Payments totaling................................................ $150.00
Interest 2½% on $615.56.............................................
15.39

Balance.........................................................................

125.00

131.33

$615.55

134.61
$480.94
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Fifth six months:
Payments totaling ............................................... $150.00
Interest 2½% on $480.94.............................................
12.02

$342.96

Balance.........................................................................

Sixth six months:
Payments totaling ............................................... $150.00
Interest at 2½% on $342.96.......................................
8.57
Balance..........................................................................

141.43
$201.53

Seventh six months:
Payments totaling............................................... $150.00
Interest 2½% on $201.53.............................................
5.04
Balance .........................................................................
Eighth period:
First month......................................... $25.00
Second month.............................................
25.00

137.98

144.96

$56.57

$50.00

Less two months’ interest on $56.57.........

.47

49.53

Balance..........................................................................................

$7.04

This makes a total payment of $32.04 at the end of the second month.
The approximation of $7.60 shows an error of $.56, on the assumption that
more than $25.00 is paid at the end of the second month in order to com
plete the settlement. If the final payment is made at the end of the third
month the settlement will be:
Balance (as above)......................................................
Add three months’ interest.........................................

$56.57
.71

Total .....................................................................
Deduct two monthly payments....................................

$57.28
50.00

Balance..................................................................

$7.28

This shows a discrepancy of only $.32.
This indicates that the approximation of the time by logarithms is
close enough for practical purposes. The approximation by annuity tables
follows:

The present value of an annuity of 1 at 2½% for 8 periods is.........
The present value of an annuity of 1 at 2½% for 7 periods is.........

$7.1701
6.3493

An increase of 1 period causes an increase in the present value of...

$ .8208
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Present value of annuity of 1 at 2½% for n periods..........................
Present value of annuity of 1 at 2½ for 7 periods..........................

$6.6667
6.3493

Difference caused by increase of fraction of period............................

$ .3174

.3174 ÷ .8208 = .386 fraction of period
.386 of six months = 2.316

This would indicate a final payment of $25.00 X .316, or $7.90, a result
slightly less accurate than the one obtained by logarithms. However, in the
computations which follow, 7.386 periods will be used as the estimated time,
because the approximation by annuity tables is more easily accomplished than
the one by logarithms.
The next step is an approximation of the effective interest rate, and this
also is done by interpolation of annuity tables. These tables show present
values for full periods only, and interpolation is first made to estimate
present values for 7.386 periods at various rates between which the unknown
rate is supposed to lie.
Since $900.00 is paid for the note, $900.00 is the present value of an
annuity of $150.00 per period for 7.386 periods at an unknown rate, and
$900 ÷ 150, or $6.00, is the present value of an annuity of $1.00 for 7.386
periods at the unknown rate.
Present Values of Annuities

For 8 periods.........................................
For 7 periods.........................................

4%
$6.7327449
6.0020547

5%
$6.4632128
5.7863734

6%
$6.2097938
5.5823814

Differences for 1 period.....................
Multiply by...........................................

$ .7306902
.386

$ .6768394
.386

$ .6274124
.386

Differences for .386 of a period (ap
proximately) ........................
Value for 7 periods..............................

$ .2820464
6.0020547

$ .2612598
5.7863734

$ .2421811
5.5823814

Value for 7.386 periods (approx.) ...

$6.2841011

$6.0476332

$5.8245625

The $6.0000 value at the unknown rate lies between the 5% and 6%
values. Therefore

Value at 5%..........................................................
Value at 6%..........................................................

$6.0476332
5.8245625

Difference ............................................................

$ .2230707

Value at 5%................................................
Value at unknown rate.........................................

$6.0476332
6.0000000

Difference ..............................................................

$ .0476332
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If a decrease of .2230707 in the present value is caused by a 1% increase
in the rate, a decrease of .0476332 in the present value is caused by an in
crease of approximately 476332/2230707 of 1% in the rate, or .2135%. There
fore, the effective rate is approximately 5.2135% per period of six months,
although the nominal rate is only 2½% per period.

Schedule of Amortization at Estimated Effective Rate

$900.00

Investment ...........................................................................

First six months:
Payments totaling .......................................................
Interest 5.2135% of $900.00.......................................

$150.00
46.92

103.08

Balance .........................................................................
Second six months:
Payments totaling ............................................... $150.00
Interest 5.2135% of $796.92.......................................
41.55

$796.92

Balance.........................................................................
Third six months:
Payments totaling ............................................... $150.00
Interest 5.2135% of $688.47.......................................
35.89

$688.47

Balance.........................................................................
Fourth six months:
Payments totaling............................................... $150.00
Interest 5.2135% of $574.36.......................................
29.94

$574.36

Balance .........................................................................

Fifth six months:
Payments totaling.............................................. $150.00
Interest 5.2135% of $454.30.......................................
23.69
Balance.........................................................................

Sixth six months:
Payments totaling............................................... $150.00
Interest 5.2135% of $327.99.........................................
17.10
Balance .........................................................................

Seventh six months:
Payments totaling ............................................... $150.00
Interest 5.2135% of $195.09........................................
10.37
Balance .........................................................................

108.45

114.11

120.06
$454.30

126.31
$327.99

132.90

$195.09

139.63

$55.46

If the debt is fully paid at the end of the second month, the credit to
interest at the effective rate will be two months’ interest, or 1/3 of 5.2135%
of $55.46, or $.96, making the final payment:

475

The Journal of Accountancy
Balance (as above).....................................................
Add two months’ interest...........................................

$55.46
.96

Total .............................................................................
Less payment end of first month of 8th period........

$56.42
25.00

Balance.........................................................................

$31.42

However, the payment actually made at this date in final settlement is
$32.04. This is a discrepancy of $.62, which is adjusted by crediting in
come with $.96 plus $.62, or $1.58 at the time of final settlement. The
amortization table is thus completed.
Balance (as above)...................................... $55.46
End of first month—payment......................................

25.00

Balance.........................................................................
Add income credit to adjust......................................

$30.46
1.58

Balance paid in cash end of second month...............

$32.04

The periodical credits to income, shown by the foregoing schedule, are
represented in part by cash collections and in part by amortization of dis
count. What entries should be made ? Since the payments are made monthly,
entries would probably be made debiting cash and crediting the notes re
ceivable or mortgage account for the payments. Every six months adjust
ing entries would be made for the interest and discount.
Tabulation of Interest Entries
Monthly entries
Semi-an’al ent.
Dr.
Cr,
Dr.
Cr.
Cash Mtge. rec. Mtge. rec. Interest Balance
Original investment................................................................................
$900.00

First six months:
Payments totaling.... $150.00 $150.00
Inc. at effective rate....................................

....................
$750.00
46.92
46.92
796.92

Second six months:
Payments ............
150.00
150.00
...........................
646.92
Inc. at effective rate....................................
41.55
41.55
688.47

Third six months:
Payments ...........
150.00
150.00
............................
538.47
Inc. at effective rate....................................
35.89
35.89
574.36

Fourth six months:
Payments ...........
150.00
150.00
..........
..........
424.36
Inc. at effective rate....................................
29.94
29.94
454.30
Fifth six months:
Payments ...........
150.00
150.00
............................
304.30
Inc. at effective rate....................................
23.69
23.69
327.99
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Monthly entries
Semi-an'al ent.
Dr.
Cr.
Dr.
Cr.
Cash Mtge. rec. Mtge. rec. Interest Balance

Sixth six months:
$150.00
Payments................... $150.00
Inc. at effective rate..
..........
Seventh six months:
Payments ...................
150.00
150.00
Inc. at effective rate..
..........
..........
Eighth period:
25.00
First month payment..
25.00
..........
Second month interest.
..........
Payment.....................
32.04
32.04

.........
17.10

........ $177.00
17.10
195.09

..........
10.37

10.37

..........
1.58
..........

..........45.09
55.46

......... 30.46
1.58
32.04
.......... 0

This method of amortizing the discount involves a great deal of work
and the results are only approximations. Moreover, you state in your letter
that you do not want to make the computation on an actuarial basis. How
ever, the preceding has been given to show how nearly the following easy
procedure will conform in its results to a fair approximation by the scien
tific method.
The following method is an adaptation of the “bonds outstanding” method
of amortizing discount or premium on serial bonds, described by A. Lowes
Dickinson on page 138 of Accounting Practice and Procedure, and the “sum
of years digits” method of computing depreciation.
Make a table listing the interest periods during which the loan will
continue. For the sake of simplicity consider the last fractional period as
a whole period. In other words, in the illustration 7.386 periods would be
considered 8 periods. List the numbers of the periods in inverse order, be
ginning with the largest and ending with 1. Find the sum of these numbers.
Compute the decimal fraction representing the ratio of each number to the
total. For the purposes of the illustration the table would be:
Periods
8
7
6
5
4
3
2
1

Decimal
.22222

36

•99997

.19444
.16667
.13888
.11111
.08333
.05555
.02777

The decimal .22222 is equivalent to 8/36, and the other decimals are
similarly computed. These decimals govern the discount to be amortized,
the largest decimal being used the first period. The credits to income each
six months are the sum of the interest computed at the nominal rate and
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the discount. The following table shows the periodical amounts of interest
and discount and the totals thereof, which are compared with the totals by
the actuarial method:
Table of Credits to Income

First 6 months................... .
Second 6 months............... .
Third 6 months................. .
Fourth 6 months...............
Fifth 6 months.................. .
Sixth 6 months.................
Seventh 6 months.............
Eighth period, 2 months..

Bonds outstanding method
Interest
Discount
Total
22.22
25.00
47.22
21.88
41.32
19.44
18.67
16.67
35.34
29.28
13.89
15.39
12.02
11.11
23.13
16.90
8.57
8-33
10.60
5.56
5.04
2.78
.47
3.25

Actuarial
method
46.92
41.55
35.89
29.94
23.69
17.10
10.37
1.58

100.00

207.04

107.04

207.04

A comparison of the figures in the last two columns shows that the results
by this method are exact enough for most purposes. If a great many such
mortgages are purchased it would be desirable to construct tables of decimals
which could be used for loans extending over the various customary numbers
of periods.
Origin of Voucher-Cheque
We have been asked for information in regard to the origin of the
voucher system and the voucher-cheque. We will be gratified by any light
that can be thrown on this subject.

Arthur Wolff & Co. announce the removal of their offices to 522 Fifth
avenue, New York.

Hart & Robinson announce the removal of their office to 18 East 125th
street, New York.

Perley Morse & Co. announce the removal of their offices to 110 William
street, New York.
P. Miles Taylor announces the opening of an office at 59 Wall street,
New York.
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